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1. (AMENDED) A diode laser Assembly, comprising: 
a substrate; 

an epitaxial structure formed on tUt substrate; 

a laser formed in the epitaxial stxucfaxe and producing a tunable laser output; and 
an amplifier formed in the epitaxial Wrure, at least a portion of the laser and amplifier 
*.m, g a common waveguide, me tunable lier output being coupled to the amplifier along the 
common waveguide, and the amplifier gcnerlting an optical signal in response to the coupled 
tumble laser output, wherein at least a portiol of the waveguide is curved and an end of the 
waveguide terminates at an oblique angle to aft output facet 

2. The laser assembly of claim 1 wherein the common waveguide has non-uniform 
optical properties along ics centerline. 

3 The laser assembly of claim 1 wherein the common waveguide has non-uniform 
cioss-sectional area along its centerline. 

4. The laser assembly of claim 1 wherein the common waveguide has non-uniform 
curvature along its centerline. 

5. The laser assembly of claim 1 wherein the common waveguide has non-uniform 
^ optical properties normal to its centerline. 



1 



6. The assembly of claim 1 , wherein the amplifier includes at least one active region and 
at least one passive region. 

7. The assembly of ^tr. 6, wherein the waveguide extends through an active region 
and a passive region. 



8. The assembly of claim 7, wherein a portionW the waveguide in the amplifier is 

curved. 
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9. The assembly of r.lflim 7, wherein least a portion of the waveguide in a passive 
region of the amplifier is curved. 

10. The assembly of 7, wherein a riortion of the waveguide in the amplifier is 
^ curved and the amplifier includes a flared waveguideraection. 

1 1 . The assembly of claim 7, wherein an interface between the active region and the 
passive region is oblique co a centerline of the wavegui^. 

12. The assembly of claim 7, wherein an interface between the active region and the 
passive region is substantially normal to a centerline of the waveguide, 

13. The assembly of claim 7, wherein an end oflthe waveguide in the amplifier 
terminates at an oblique angle to an output facet. 

^ 14. The assembly of claim 6 5 wherein the waveguide includes a waveguide mode adapter. 

15. The assembly of claim 1, wherein at least a portion of the waveguide is flared. 

16. (AMENDED) The assembly of claim 15, wherein a Wed portion of the waveguide is in 
an active region. 

17. (AMENDED) The assembly of claim 15, wherein a flared portion of the waveguide is in 
a passive region. 

18. The assembly of claim 1, wherein the waveguide iadudes an active section. 

19. The assembly of claim 1 8 5 wherein the active sectiofl of the waveguide is positioned 
in the first active section of the amplifier. 



20. The assembly of claim 1 8, wherein the active sectioi 
in the second active section of die amplifier. 
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21. The assembly of claim 6, wherein thjp first active region has a oblique distal face. 



22. The assembly of claim 1, wherein th| amplifier includes a plurality of independendy 
controllable active regions. 

23. The assembly of claim 22, wherein a ^rst and a second active region are separated by 
a passive region. 

24. The assembly of claim 23, wherein thl first active region has a oblique distal face. 

25. (AMENDED) The assembly of claim 23, therein the second active region has an 
oblique proximal face. 

26. The assembly of claim 23, wherein the Iblique distal face of the first active region is 
parallel to the oblique proximal face of the second aetke region. 



27. The assembly of claim 23, wherein the aleond active region has a oblique distal face. 

28. The assembly of claim 27. wherein the rjroximal face and the distal face of the 
second region are parallel. 

29. The assembly of claim 1 , wherein the ep itaxul structure has areas of differing optical 
properties. 



30. 



The assembly of claim 1, wherein the laser includes a mode selection element. 



31 . The assembly of "V™ 30, wherein the rribde selection element is a controllable 
phase srufting element. 



32. The assembly of claim 1, wherein the lasei| includes first and second reflectors and at 
least one of the first and second reflectors is tunable. 
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33. The assembly of claim 32, wh^ein at least one of the first and second reflectors is a 
distributed reflector. 

^ 34 assembly of claim 32, wherein both of the first and second reflectors are 

% 1 distributed reflectors. 

35, The assembly of claim 32, whereji at least one of the first and second reflectors is a 
distributed Bragg reflector. 

36. The assembly of claim 32, whereil each of the first and second reflectors is a 
distributed Bragg reflector. 




37. The assembly of claim 32, wherein! a maximum reflectivity of at least one of the first 
and second reflectors is tunable. 



38. The assembly of claim 32, wherein 
second reflectors is tunable. 



. maximum reflectivity of each of the first and 



39. The assembly of claim 32, wherein the maximum reflectivities of each of the first 
and second reflectors are tunable relative to each olier. 

40 The assembly of claim 1 , wherein the laser has a mulri-actrve region gain medium. 

\ 

41. The assembly of A*™ 32, wherein the laser includes a controllable amplifier 
positioned outside of the laser. 

42. The assembly of claim 32, wherein the laser includes a controllable attenuator 
positioned outside of the laser. 

43. The assembly of A*™ 32, wherein the lJser includes an attenuator and at least one 
amplifier positioned outside of the laser. 
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44. (AMENDED) A diode laser assembly, comprising; 
a first semiconductor layer in an epitaxial structure; 
y a second semiconductor layer formed in the epitaxial structure, the first and second 

1\ semiconductor layers having different dctpingsj 

\r ^ i a waveguide layer formed between the first and second semiconductor layers, the first 



ft 



waveguide layer including a waveguide, a first reflector and a second reflector; 

an optically active medium disposed between the first and second reflectors, the first and 
second reflectors defining a laser cavity andiproducing a tunable laser output; and 

an amplifier formed in the epitaxial structure, wherein the laser cavity and the amplifier are 
optically aligned, the tunable laser output beirig coupled into the amplifier along the waveguide, and 
the amplifier generating an optical signal in response to the coupled tunable laser output, wherein at 
least a portion of the waveguide is curved and W end of the waveguide terminates at an oblique 
angle to an output facet 

45. The assembly of claim 44, wherein the amplifier includes a first active xegion and a 
passive region. 

I 

46. The assembly of claim 45, whereinlthe waveguide extends through at least a portion 
of the amplifier. 

47. (AMENDED) The assembly of claim 45| wherein the waveguide extends through the 
first active region and the passive region. 

48. (AMENDED) The assembly of claim 44, wherein a distal portion of the waveguide in 
the amplifier is curved. 

49. (AMENDED) The assembly of claim 44, wherein a distal end of the waveguide in the 
amplifier terminates at an oblique angle to an Output facet 

\ 

50. (AMENDED) The assembly of rlaim 45, wherein the waveguide includes a mode 
adapter. \ 
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51 . The assembly of claim 44, whereL at least a portion of the waveguide is flared. 

52. The assembly of rW™ 44, wherek|the waveguide includes an active section. 

^ 53. The assembly of 52, wherein ^he active section of the waveguide is positioned 

in the first active section of the amplifier. 

54. The assembly of claim 52, wherein th^ active section of the waveguide is positioned 
in the second active section of the amplifier. 

55. The assembly of claim 45, wherein the first active region has an obEque distal fece. 

56. The assembly of claim 45, wherein the amplifier includes a second active region. 



57. (AMENDED) The assembly of claim 45, wherein the first and second active regions are 
separated by a passive region. 

58. The assembly of claim 57, wherein the first Active region has an oblique distal face. 

59. The assembly of H^tn 58, wherein the second t active region has an oblique proximal 

face. 



60. The assembly of claim 59, wherein the obliquetdistal face of the first active region 
parallel to the oblique proximal feee of the second active region. 



is 



61. The assembly of claim 59, wherein the second active region has an oblique distal 



face. 



62. The assembly of claim 61 > wherein the proximal 
second region are parallel 



face and the distal face of the 
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63. The assembly of 44, whertan\ihe epitaxial structure has areas of differing 
optical properties. 

64 The assembly of <-Uim 44, wherein the laser includes a mode selection element 

ft 

V ^ 65 ^ assem bly of claim 64, wherein tjie mode selection element is a controllable 

^{ ^ phase slutting clement. 

66. The assembly of claim 44, wherein atjleast one of the first and second reflectors is 
tunable. 

67. The assembly of ^™ 66, wherein at least one of the first and second reflectors is a 
distributed reflector. 



68. The assembly of claim 66, wherein both of the first and second reflectors is a 
distributed reflector. 

69. The assembly of claim 66, wherein at Ipst one of the first and second reflectors is a 
distributed Bragg reflector. 

70. The assembly of 66, wherein each of the first and second reflectors is a 
distributed Bragg reflector. 

71 . The assembly of claim 66, wherein a maximum reflectivity of at least one of the first 
and second reflectors is tunable. 

72. The assembly of claim 66, wherein a maximum reflectivity of each of the first and 
second reflectors is tunable. 

73. The assembly of 66, wherein the maximum reflectivities of each of the first 
and second reflectors are tunable relative to each other. 
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74. The assembly of claim 66, wherein the laser includes a controllable amplifier 
positioned outside of the laser. 

75. The assembly of claim 66, wherein the laser includes a controllable attenuator 
^ * « positioned outside of the laser. 



76. The assembly of claim 66, whereat the laser includes an attenuator and at least one 
amplifier positioned outside of the resonant cavity? 



V - 
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77. (NEW) The assembly of claim l k wherein at least a portion of the waveguide is non- 
parallel to an axis of the laser's cavity. 

78. (NEW) The assembly of claim 1 , wherein a width of the laser output is independent of a 
width of the waveguide at an output of the ampl 

79. (NEW) The assembly of claim 1, wherein the optical signal is tunable within a range of at 
least 15 om. 



80. (NEW) The assembly of claim 44, whereirnar least a portion of the waveguide is non- 
parallel to an axis of the laser cavity. 

81. (NEW) The assembly of claim 44, wherein I width of the tunable laser output is 
independent of a width of the waveguide at an output ofi the amplifier. 

82. (NEW) The assembly of claim 44, wherein thaoptical signal is tunable within a range of 
at least 15 nm. 
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